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Spark shadowgraph
shows the muzzle blast
from a 5.56 mm rifle 125
microseconds after pro-
jectile emergence. At a
pressure of 600 atmo-
spheres, the propellant
gas exhausts from the
gun reaching velocities
up to 1800 m/s twice
the projectile velocity).
This energetic flow can
perturb the projectile
flight path and gen-
erates the strong blast
wave seen in the sha-
dowgraph. Experiments
using both optical and
intrusive probing tech-
niques generate the data
needed to validate com-
puter models which are
in turn applied to
develop means for con-
trolling the weapon ex-
haust.

Center illustration
shows a three-
dimensional EPIC-3
computer code predic-
tion of the deformation
of a high density kinetic
energy rod 25.6 mi-
croseconds after impact-
ing rolled homogeneous
armor (RHA) at 60 de-
grees  obliquity. A
Lagrangian finite ele-
ment code, EPIC-3 used
4900 nodal points, some
23,000 elements to per-
form this calculation.
Such computer simula-
tions are invaluable for
predicting  penetrator-
target interactions and
evaluating performance
of penetrator designs,
penetrator materials,
high explosive anti-tank
(HEAT) warheads, ad-
vanced armors and nov-
el armor technologies.

Interferogram of 80 mm
Lexan sphere in-flight at
Mach 10 in the Con-
trolled Temperature and
Pressure (CTP) Range.
The fringe shift in the
neighborhood of  the
sphere is produced by
the shock wave and is
directly proportional to
the shock pressure. Fir-
ing in the CTP range at.
reduced pressures en-
abled the gathering of
data at higher Mach and
Reynolds numbers than
standard atmospheric
pressure ranges. This
photograph  was  ob-
tained from test firing
conducted at an am-
bient pressure of 1/20
atmosphere correspond-
ing to an altitude of 21
kilometers.
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The Ballistic Research Laboratories occupy a
unique position among US Army agencies; the
Laboratories must address problems dealing with
the entire spectrum of Army systems—those
existing, those on the drawing boards, and those
still in the conceptual stages. Within this spec-
trum, the weapon systems range from small arms
and their ammunition to large missiles and their
warheads. The lethality and effectiveness of these
Army weapon systems against foreign targets
must be known and understood; corollary to this,
methods for decreasing the vulnerability of US
systems to foreign materiel must be known and
understood. The Laboratories must be aware of
current systems and must also anticipate future
systems relevant to the Army’s mission respon-
sibilities so they can make useful and significant
contributions to the design and evaluations of
systems. The pages which follow provide a twenty-
year history of the Laboratories and their sci-
entific and engineering contributions to the group
of technologies comprising Army Weapons Tech-
nology.

INTRODUCTION

The opening year of these next two decades,
1957-1976, in the Ballistic Research Laborato-
ries’ history revealed a program that had under-
gone little change in content or direction since
the Korean conflict. The Director’s main concern
was the achievement of a proper balance between
a program of well-planned long range research
and the set of tasks designed to provide immediate
solutions or approaches to urgent military needs.

There was always pressure to digress from
fundamental work, results from which could be
directly applicable to weapons systems many
years later, in order to solve current development
problems, and to provide data for use in weapon
systems evaluation or decisions for ordnance
materiel development. Ironically, these digres-
sions delayed the progress in ballistic fundamen-
tals which could ultimately eliminate the need
for some of these ad-hoc tasks.

However, as United States involvement in
Southeast Asia increased in scope and intensity,
the frequency and urgency of ad-hoc work at
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BRL increased correspondingly. Fortunately, the
extensive background of the scientists and en-
gineers in ballistics and its related subjects, the
continually evolving sophistication of computer
technology, and improved scientific and ballistic
instrumentation all combined to enable BRL to
fulfill its mission.

Throughout the period, productivity was sus-
tained through continual review of activities; the
Laboratories discontinued work for which the
technology had matured sufficiently for it to be
transferred to a commodity command, turned to
contract or other agency support for work that
had become routine, and transferred responsi-
bility for operation of facilities or activities that
had become primarily service functions to other
agencies. Notable examples of the last action
included the transfer of the Pulse Radiation Fa-
cility from BRL to the Army Test and Evaluation
Command, the closing of the BRL wind tunnels
as adequate support became available elsewhere
for BRL investigations in transonic and super-
sonic aerodynamics, the transfer of the mission
for research in aeronomy to the Atmospheric
Sciences Laboratory at White Sands Missile
Range, New Mexico, and the closing of the
Tandem Van de Graaf Accelerator and its sub-
sequent’ transfer to the University of Pennsyl-
vania. The last instance made it possible for BRL
to use more effectively the group of highly com-
petent scientists from that facility. Reassigned to
the Applied Mathematics and Sciences Labora-
tory, they worked on more defense-relevant,
higher priority tasks in physics, particularly in
radiation-related work in nuclear weapons effects
research, defense against nuclear weapons, and
X-rays.

An important change in program direction
occurred when, beginning in 1957, the Interior
Ballistics Laboratory shifted emphasis from prob-
lems associated with closed-breech guns to the
propellant aspects of rockets. This interest peaked
in the 1960’s when excellent work was done in
identifying causes and cures for combustion insta-
bilities in rocket motors. BRL interest decreased
thereafter as capabilities developed elsewhere;
however, as late as 1976, there was a small effort
ongoing in combustion instability.
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The first major change in program content
came with the realization of the Army’s need to
develop competence in target acquisition, guid-
ance and control technology, a competence which
BRL subsequently achieved by the end of the
first decade, 1957—-1966. If not first indeed, BRL
was certainly an early investigator of the infrared
signatures of tanks in the micron region of the
electromagnetic spectrum; BRL researchers were
also groundbreakers in millimeter radiometry,
not only in theory, but in practice as well as they
developed radiometric components and solid state
radiometric devices.

The first major change in research philosophy
and overall direction occurred in 1968, as Director
Robert J. Eichelberger restructured the labora-
tories into organizational elements that reflected
the Laboratories’ research and development pro-
gram—rather than the classical divisions of bal-
listics or arbitrary assignments of responsibility.
At the same time he stressed that the path BRL
had to follow should lead toward more funda-
mental and general solutions to broad problems.

This goal could be achieved through long-term
concentration on solutions to real problems as-
sociated with military applications of advanced
technology; program integration to exploit fully
the common physical, chemical, and mathemat-
ical features of research and technological prob-
lems; strict orientation of the program elements
according to criticality of the work and its ur-
gency; and the development of a more readily
usable form of output than the sequence of
scientific and technical papers that normally evolve
from research programs. The key to the achieve-
ment was the high-speed digital computer; the
root of the approach was the mathematical model,
which could not only illuminate and explain
phenomena, but also provide a better way to plan
research and communicate its results.

ORGANIZATION

As pointed out in the closing chapter of the
first volume of this history, the creation of the
Weapons Systems Laboratory in January 1953,
was the most significant organizational change
made in the first decade following the end of
World War I1. Except for this replacement of the

Ordnance Engineering Laboratory by the Weap-
ons Systems Laboratory, the overall organization
of the Ballistic Research Laboratories had re-
mained unchanged since 1945.

In the spring of 1958, a Future Weapons System
Agency was formed at BRL to provide to the
Assistant Chief of Ordnance for Research and
Development, an unbiased source of advice on
the choice of new weapon development pro-
grams. Mr. Charles L. Poor, then Chief of BRL’s
Exterior Ballistics Laboratory was appointed
chief of the Agency. The activities and accom-
plishments of the agency are recounted later in
this book.

During 1962, the Department of the Army
undertook a major reorganization. Following the
recommendations of the Hoelscher Report re-
leased by the Office of the Secretary of Defense
in 1961, Secretary Robert McNamara approved
a plan which consolidated the former Technical
Services (Ordnance Corps, Signal Corps, Quar-
termaster Corps, etc.) under anew Army Materiel
Development and Logistics Command, subse-
quently designated the US Army Materiel Com-
man (AMC). Army agencies were rearranged
completely into a group of commands designed
to be in closer accord with then current trends
in management and weapons development.

The reorganization placed BRL in the Research
and Development Directorate of the Army Ma-
teriel Command with other groups such as the
Harry Diamond Laboratory, the Human Engi-
neering Laboratories and the Coating and Chem-
ical Laboratory. At the same time, August 1962,
the Ballistic Research Laboratories were desig-
nated a Class II Activity, that is, an activity
reporting directly to the Research Directorate,
AMC, and receiving funds directly from AMC.
This action separated the Laboratories from the
administration-of the Aberdeen Proving Ground
Command. That action had been long desired by
the Laboratories’ Director and Staff and equally
Jong advocated by BRL's Scientific Advisory
Committee. The rationale supporting the desire
and the advocacy was that administrative prob-
lems of a research organization are sufficiently
different from those of other Ordnance organi-
zations that the BRL should be directly respon-
sible to an office primarily concerned and familiar




with research, its special requirements, and mode
of operations. In addition, this direct responsi-
bility should avoid the almost inevitable tendency
of an intermediate command to apply inappro-
priate general policies to a research organization.

After about six years, BRL’s independence
from an intermediate command came to an end
at the beginning of 1968, when the Laboratories
became part of the provisional US Army Aber-
deen Research and Development Center (ARDC).
Concurrently, the Commanding Officer of BRL
was given additional responsibility when he was
designated Commanding Officer of the Human
Engineering Laboratories and the Coating and
Chemical Laboratory. Each of the three labora-
tories had its own civilian technical director, but
a common commanding officer. The mission of
the Center was ‘‘to perform basic and applied
research in the broad fields of weapons effects,
automotive coatings and chemicals, petroleum
products, human factors engineering, and allied
disciplines, and to plan and conduct broad pro-
grams of materiel oriented systems analysis.”
The operating elements of ARDC were the Bal-
listic Research Laboratories, the Coating and
Chemical Laboratory, the Human Engineering
Laboratory, the Nuclear Defense Laboratory
(located at Edgewood Arsenal, Maryland) and
the Army Materiel Systems Analysis Agency
(AMSAA). This last agency developed from
AMC’s need for an organization that could fur-
nish the professional leadership and guidance
needed to ensure the application of systems
analysis throughout the Army Materiel Com-
mand. An intermediate organization, the Army
Materiel Systems Analysis Center, antedating
the concept for AMSAA, had been established
in 1966, with Dr. Frank Grubbs of BRL as
Director.

The assignment of the Laboratories to ARDC
coincided with a major internal re-organization.
The Interior, Exterior, and Terminal Ballistics
Laboratories retained their identities within BRL;
the Ballistic Measurements Laboratory became
the Signature and Propagation Laboratory of
BRL; and the Weapons System Laboratory be-
came the nucleus of the Army Material Systems
Analysis Agency of ARDC. The Computing Lab-
oratory was divided into two groups: a Computer
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Support Division placed within Headquarters,
ARDC, and the Applied Mathematics Laboratory
formed from a group of mathematicians and other
scientists who remained within BRL.

In mid-1968, to better meet the Army’s need
for vulnerability analysis and vulnerability re-
duction techniques, the Director of BRL estab-
lished a Vulnerability Working Group within the
Terminal Ballistics Laboratory. At the same time
he initiated formation of a Systems Analysis
Group whose functions were to interpret the
output of research in a form meaningful to de-
velopers of weapons systems and to translate
Army functional requirements into research ob-
jectives.

Except for AMSAA, the operating elements of
the Aberdeen Research and Development Center
remained unchanged when ARDC was officially
established in January 1969. AMSAA became a
Class II Activity reporting to the Director of
Plans and Analysis, Headquarters, Army Mate-
riel Command. However, later in 1969, the Nu-
clear Defense Laboratory changing its name to
the Nuclear Effects Laboratory became part of
BRL. Around the same time, the Vulnerability
Working Group, initially composed of personnel
from the Target Applications Branch of the Ter-
minal Ballistics Laboratory, had been augmented
by a group of vulnerability specialists from AM-
SAA to become the Vulnerability Laboratory.

Major organizational changes again affected
the Laboratories in September 1972, with the
abolition of the short-lived Aberdeen Research
and Development Center and the reconstitution
of BRL as a Class II Activity reporting to the
Office of Research and Laboratories Headquar-
ters, US Army Materiel Command. The net local
results of those actions were a streamlining of
administrative and support operations through
the elimination of overlapping and sometimes
conflicting functions and the elimination of du-
plicative offices existing at the BRL and ARDC
levels, and improved rapport between the tech-
nical and supporting divisions at the Laborato-
ries. Continuing his efforts to restructure the
Laboratories into organizational elements reflect-
ing the research programs, rather than arbitrary
divisions of responsibility or the classical divi-
sions of ballistics, the Director formed a Concepts
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Analysis Laboratory which replaced the Signa-
ture and Propagation Laboratory and established
a Radiation Division (later Laboratory) which
succeeded the Nuclear Effects Laboratory. Upon
the abolition of ARDC, the Computer Support
Division returned to BRL control.

Subsequently in 1974, the Terminal Ballistics
Laboratory was divided into two units of more
manageable size and technical breadth. The Ter-
minal Ballistic Laboratory concentrated on the
terminal ballistics of chemically non-reactive de-
vices: the new Detonation and Deflagration Dy-
namics Laboratory, concentrated on the terminal
effects of chemically reactive devices. The Ap-
plied Mathematics Laboratory and the Radiation
Laboratory were consolidated to form the Ap-
plied Mathematics and Science Laboratory.

The final reorganization of the Laboratories
during the period covered by this history occurred
in 1976, when the Director, anticipating the in-
tegration of the US Army Ballistic Research
Laboratories into the Army Armament Research
and Development Command, formed six divi-
sions from the seven existing Laboratories. The
major change consisted of the combination of the
Concepts Analysis Laboratory and the Applied
Mathematics and Science Laboratory into a Bal-
listic Modeling Division. Thus, at the end of 1976,
the new Ballistic Research Laboratory was com-
posed of these divisions:

+ Interior Ballistics Division

» Launch and Flight Division

+ Terminal Ballistics Division

+ Ballistic Modeling Division

+ Vulnerability Analysis Division
« Computer Support Division

The decision to realign the BRL under a new
armament development center resulted from the
recommendations of an Army Materiel Acquisi-
tion Review Committee (AMARC) appointed in
1973, by the Secretary of the Army. The Com-
mittee’s task was to analyze methods for im-
proving the Army’s armament research, devel-
opment, acquisition and logistics operations.
Following the AMARC recommendations, in De-
cember 1975 the Department announced the for-
mation of two new organizations; the Armament
Development Command, responsible for materiel

development and the Armament Logistics Com-
mand, responsible for logistics support. AMARC
recommended that the new Armament Devel-
opment Command be created by consolidating
research, development and engineering elements
of Frankford, Picatinny, Rock Island, Watervliet,
and Edgewood Arsenals, with the Ballistic Re-
search Laboratories. The new development cen-
ter was designated the Armament Research and
Development Command (ARRADCOM); it was
officially activated January 31, 1977, with its
headquarters at Dover, New Jersey. When offi-
cially established, the logistics command was
called the Army Armament Materiel Readiness
Comnrand (ARRCOM).

While continuing to serve as the Director of
BRL under the new organization, Dr. R. J.
Eichelberger also served as the Associate Tech-
nical Director for Science and Technology at
ARRADCOM.

LEADERSHIP AND MANAGEMENT

Ever since the Ballistic Research Laboratory
had been established in 1938, it had been the
policy of the Chief of Ordnance and his functional
successors in the Army Materiel Command to
confer overall responsibility for BRL operations
upon a commanding military Director and to
place responsibility for scientific operations upon
a civilian scientist known variously as an Asso-
ciate Director, or Technical Director. This policy
continued unchanged until 1972, when with the
abolishment of the Aberdeen Research and De-
velopment Center, a civilian Director, Dr. Robert
J. Eichelberger, was given responsibility for all
Laboratory operations, scientific and administra-
tive, and Col. Thomas R. Ostrom was appointed
Deputy Director/Commanding Officer.

To return to a recital (see Volume I) of those
commanding officers and civilian scientists who
administered, organized, and coordinated the
activities of the Ballistic Research Laboratories,
we can start with Col. James P. Hamill who
became Director in October 1957, succeeding
Col. Charles L. Register. Colonel Register retired
from the Army to take a position with the Ballistic
Missile Division of the Burroughs Corporation
Research Center. Colonel Hamill’s previous as-




Col. James P. Hamill, Director of BRL 1957
to 1961

signment had been Commander, Army Missile
Test Activities, White Sands Proving Ground,
New Mexico. Earlier, he had served in the
Research and Development Division of the Office
of the Chief of Ordnance.

Dr. Robert H. Kent, the Associate Director of
BRL since 1938, retired from the Laboratories
in July 1956 and became a consultant to the
Laboratories. Dr. Curtis W. Lampson, then Chief
of the Terminal Ballistics Laboratory, replaced
Dr. Kent as Associate Director.

Dr. Lampson, like his predecessor Dr. Kent,
was an internationally known scientist. As a
leading authority on ground shock and air blast
resulting from large explosions, he had been a
frequent advisor to the US Atomic Energy Com-
mission concerning nuclear tests and had been
chief of the air blast group for the Navy Bureau
of Ordnance at the Bikini Test in 1946. Dr.
Lampson had joined BRL in 1946 and had become
chief of the shock research section. In 1948, and
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again in 1951, he had been asked by the Atomic
Energy Commission to organize, equip and direct
a group to make air blast measurements of nuclear
tests at Eniwetok Atoll. Dr. Lampson was also
widely known for his work in neutron-proton
interactions.

A graduate of South Dakota State College, Dr.
Lampson received his master’s degree and doc-
torate in physics from Princeton University. Be-
fore joining the Ballistic Research Laboratories
in 1946, Dr. Lampson had been a senior physicist
and consultant with the National Research Com-
mittee at the Palmer Physical Laboratory at
Princeton, from 1941 until 1946. In 1951, he was
named Chief of the Terminal Ballistics Labora-
tory, BRL.

Dr. Lampson was designated Technical Direc-
tor of BRL in 1959; at the same time, Dr. Lewis
A. Delsasso was appointed Associate Director
to assist in the administration of the Laboratories’
scientific program. While acting as Associate
Director, Dr. Delsasso also retained his position
as Chief of the Ballistic Measurements Labora-

Dr. Curtis W. Lampson, Technical Director
of BRL 1959 to 1967
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Dr. Lewis A. Delsasso, Associate Technical
Director of BRL 1959 to 1962 (Also Chief,
Ballistic Measurements Laboratory c. 1946
to 1963)

tory. Dr. Delsasso had joined the staff of BRL
in 1943.

Upon the retirement of Colonel Hamill in 1961,
Col. Richard R. Entwhistle assumed command
of BRL. Colonel Entwhistle’s immediately prior
service had been as Special Assistant to the Chief
of Ordnance for Nuclear Applications, a position
to which he was appointed after organizing and
heading the Nuclear Weapons Special Compo-
nents Branch, Office, Chief of Ordnance.

Almost concurrently with the Army reorgani-
zation in 1962, that brought about the Army
Materiel Command, Colonel Entwhistle insti-
tuted a modest change in management structure.
Four Associate Technical Directors were ap-
pointed to assist Dr. Lampson: Dr. Frank E.
Grubbs, formerly Chief of the Weapons Systems
Laboratory, as Deputy, and Dr. Robert J. Ei-
chelberger, Dr. Joseph Sperrazza, and Mr. Abra-

ham Golub as Associates who were to help
coordinate efforts in the areas of research, weap-
ons technology, and operations analysis, respec-
tively. The four Associate Technical Directors
were considered to be a coordinating staff which
could provide the Technical Director with the
means for maintaining close surveillance of the
research program and for managing major inter-
laboratory research projects, neither of which
were simple tasks because of the wide range of
BRL'’s efforts.

Dr. Grubbs, a specialist in mathematical sta-
tistics and operations research, was known in-
ternationally for his contributions to applied sta-
tistics, reliability and quality control. He earned
bachelor and master of science degrees at Auburn
University, Alabama, and master of arts and a
doctorate at the University. He had first come
to BRL in 1941.

Dr. Eichelberger first came to BRL in 1955
when he assumed duties as the Chief of the

Col. Richard R. Entwhistle, Director of BRL,
1961 to 1963




Dr. Frank E. Grubbs, Deputy Technical
Director of BRL 1962 to 1968

Detonation Physics Branch. He is an interna-
tionally recognized authority in ballistic technol-
ogy, specifically for achievements in physics,
combustion, high-speed-high-pressure fluid dy-
namics, and in the development of systems en-
gineering and computer modeling. He was rec-
ognized early for his development and proof of
a generalized theory on the formation of jets by
shaped charges. Dr. Eichelberger received his
BS degree from Washington and Jefferson Col-
lege and his MS and PhD degrees from Carnegie
Institute of Technology (now the Carnegie-Mel-
lon Institute).

Mr. Golub began his professional career as a
civilian in the Office of the Chief of Ordnance,
Washington, D.C. After completing active mili-
tary service, he joined the staff of BRL. He
served as Assistant Chief of the Surveillance
Branch, then later as Chief of the Artillery Weap-
ons Branch, both branches of the Weapon Sys-
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tems Laboratory. Mr. Golub was an expert in
operations research and systems analysis; he was
particularly recognized for his capability in all
aspects of weapon system evaluation. Mr. Golub
received his bachelor of arts and a fellowship in
mathematics from Brooklyn College, and his
master of arts from the University of Delaware.
(Mr. Golub left BRL in 1965 to become Deputy
Assistant for Operations Research, Office of the
Assistant Secretary of the Army, Financial Man-
agement.)

Dr. Sperrazza began his career in 1941 as an
engineer in the Arms and Ammunition Section
of the Proof Department, Aberdeen Proving
Ground. Subsequently, he became a physicist,
then a branch chief in the Terminal Ballistics
Laboratory. Dr. Sperrazza had specialized in
wound ballistics, penetration mechanics, small
arms technology, and air blast phenomena. He
received his bachelor degree in engineering from

Dr. Robert J. Eichelberger, Associate Tech-
nical Director 1962-1967. Director of BRL
1967 to date
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Mr. Abraham Golub, Associate Technical
Director of BRL 1962 to 1964 (Appointed
Deputy Assistant for Operations Research,
Office of the Assistant Secretary of the Army
for Fiscal Management, 1964)

Cooper Union School of Engineering, his mas-
ter’s degree and doctorate from the Johns Hop-
kins University.

Colonel Charles D. Y. Ostrom, Jr. replaced
Colonel Entwhistle in 1963. Pending his retire-
ment and subsequent appointment as Director of
the Army Research Office, Durham, Colonel
Entwhistle remained as a special assistant to the
commanding officer of BRL.

Colonel Ostrom came to BRL from his post as
Commander, European Research Office, US Army
Research and Development Group, Frankfurt,
Germany. This was not Colonel Ostrom’s first
assignment to BRL; as a Major, he had served
as executive officer of the Ballistic Measurements
Laboratory from July 1948 to June 1950. Other
research-oriented assignments in which Colonel
Ostrom served were Executive Officer, Research

and Development Division, Samuel Feltman Lab-
oratories, Dover, New Jersey; and Chief, Re-
search and Materials Branch, Research and De-
velopment Division, Office of the Chief of
Ordnance, Washington, D.C. Colonel Ostrom
remained at BRL until he was relieved by Col.
John D. Raaen in 1967.

Colonel Raaen’s previous assignment was
Commander, US Army Research Office-Durham
(ARO-D), North Carolina. During the Korean
War he had served in the Ammunition Devel-
opment Office in the  Office of the Chief of
Ordnance. He served with the Ordnance Board
at Aberdeen Proving Ground and before going to
ARO-D, he was the staff officer for the Military
Ligision Committée, Atomic Energy Commis-
sion.

Late in 1967, two major staff adjustments were
made when Dr. Lampson, formerly the Technical

Dr. Joseph Sperrazza. Associate Technical
Director of BRL 1962-1968. (Became first
Director, US Army Materiel Systems Anal-
ysis Agency in 1968)
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Col. Charles D. Y. Ostrom, Director of BRL
1963 to 1967

Director was appointed to the newly-created
position of Chief Research Scientist, and Dr.
Robert J. Eichelberger, formerly an Associate
Technical Director, was appointed Technical Di-
rector. In his new post Dr. Lampson was to
furnish scientific advice to the Commanding Of-
ficer, provide liaison with the national and inter-
national scientific communities, and resume his
research in air-blast and shock tube physics.
Not long after, in 1968, Dr. Floyd A. Odell
joined BRL as Associate Director. Dr. Odell had
received his bachelor degree from Linfield Col-
lege, McMinnville, Oregon and his doctorate
from Yale University. Following World War 1I
service as an officer in the Army Air Corps, Dr.
Odell became Chief, Biophysics Branch, Medical
Laboratories, Edgewood Arsenal, Maryland.
While in that position he -served a year as a
research scientist in the British Ministry of De-

fence. In 1958, he became Technical Director of

Research at the US Army Medical Laboratories,

overview

Fort Knox, Kentucky. After four years, Dr. Odell
resigned from that position to become Director
of Biophysical Research for the Field Emission
Corporation, McMinnville, Oregon; he remained
with that corporation until he came to BRL.

Colonel Howard C. Metzler took command of
ARDC in 1968, when he relieved Colonel Raaen
who had been reassigned to duty in the Republic
of Vietnam. Before coming to Aberdeen, Colonel
Metzler had been the c